Impairment of endothelial-dependent pulmonary vasorelaxation after mesenteric ischemia/reperfusion.
A major hemodynamic feature of acute lung injury is pulmonary hypertension caused by pulmonary vasoconstriction. Impairment of the mechanisms of pulmonary vasorelaxation may contribute to this pulmonary vasoconstriction. This study examined the effect of mesenteric ischemia/reperfusion (I/R) on lung neutrophil accumulation and endothelial-dependent and -independent cyclic 3'-5' guanosine monophosphate-mediated pulmonary vasorelaxation in rats. Rats were studied after 1 hour of superior mesenteric artery occlusion and 2 hours of reperfusion. Lung neutrophil accumulation was determined by myeloperoxidase assay (MPO). The following mechanisms of pulmonary vasorelaxation were studied in isolated pulmonary artery rings by generating dose response curves (10(-9) to 10(-6)mol/L): (1) receptor-dependent, endothelial-dependent relaxation (response to acetylcholine), (2) receptor-independent, endothelial-dependent relaxation (response to the calcium ionophore, A23187), and (3) endothelial-independent relaxation (response to sodium nitroprusside [SNP]). Lung MPO activity was significantly increased from 2.4 +/- 0.2 units/gm lung weight in controls to 10.3 +/- 0.4 after mesenteric I/R (p < 0.05). The vasorelaxation response to SNP was not different after mesenteric I/R, but vasorelaxation by both acetylcholine and A23187 were significantly impaired. Endothelial-dependent pulmonary vasorelaxation is significantly impaired after mesenteric I/R. Such impairment of pulmonary vasorelaxation may help tip the net balance of pulmonary vasomotor tone toward vasoconstriction and contribute to the pulmonary hypertension seen in acute lung injury.